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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-chromate surface treating agent for PCM which 
is capable of imparting excellent workability and corrosion resistance to a PCM steel sheet and 
has excellent storage stability, a metallic surface treatment method of the PCM steel sheet 
using the same and a method for manufacturing the PCM steel sheet. 

SOLUTION: This non-chromate surface treating agent for PCM contains (a) silane coupling 
agent and/or its hydrolysis condensate at 0.01 to 100 g/l, (b) water dispersible silica (solid 
content) at 0.05 to 100 g/l and (c) a zirconium compound as zirconium ions at 0.01 to 50 g/l 
and/or a titanium compound as titanium ions at 0.01 to 50 g/l in one liter of the metallic surface 
treating agent. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The non clo mate metal finishing agent for PCM characterized by using [ the (a) silane 
coupling agent and/or its hydrolysis condensate ] a 0.05 - 100 g/l (c) zirconium compound as 
zirconium ion for a 0.01 - 100 g/l(b) water-dispersion silica (solid content), and including them 
0.01 to 50 g/l in metal finishing agent 11., using 0.01 - 50 g/l and/or a titanium compound as 
titanium ion. 

[Claim 2] Furthermore, the non clo mate metal finishing agent for PCM according to claim 1 
characterized by including 0.01 - 100 g/l for one or more sorts chosen from sulfide ion, 
thiosulfuric-acid ion, persulfate ion, and triazine thiol compounds. 

[Claim 3] The metal finishing approach characterized by carrying out surface treatment of the 
metallic-coating steel plate by the metal finishing agent according to claim 1 or 2. 
[Claim 4] The metal finishing approach according to claim 3 that a metallic-coating steel plate is 
a zinc system covering steel plate [claim 5] The manufacture approach of the PCM steel plate 
which carries out non chromium primer spreading and is characterized by subsequently applying 
topcoat after carrying out surface treatment of the metallic-coating steel plate by the metal 
finishing agent according to claim 1 or 2. 

[Claim 6] The PCM steel plate obtained by the approach according to claim 5. 



[Translation done.] 
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LThis document has b_eh translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the precoat (henceforth PCM) steel plate for [, such as a metallic 
material especially a galvanized steel sheet, an aluminum system galvanized steel sheet, and a tin 
system galvanized steel sheet, ] metallic-coating steel plates in this invention — public funds — 
it is related with the PCM steel plate manufactured by the manufacture approach list of the 
surface treatment approach of a group finishing agent and a PCM steel plate, and a PCM steel 
plate by this invention approach. 
[0002] 

[Description of the Prior Art] Conventionally, chromium system finishing agents, such as 
chromate treatment and phosphoric-acid chromate treatment, are applied to the metal finishing 
agent, and current is widely used for it. However, use may be restricted especially in the future 
the toxicity which chromium has, and because of carcinogenic, considering the trend of 
atmospheric control in recent years. Then, development of the rustproofing agent which has 
corrosion resistance equivalent to a chromate treatment agent, without including chromium was 
desired. Artificers developed the rustproofing agent of a thiocarbonyl group content compound, 
phosphoric-acid ion, and the non chromium that contains a water-dispersion silica further to 
aquosity resin, as already shown in JP,1 1-29724,A. However, though it was regrettable, this 
system has inadequate storage stability, and the difficulty was in the corrosion resistance in a 
thin film a little. On the other hand about the silane coupling agent, the acid finishing agent which 
contains two kinds of silane coupling agents in JP,8-73775,A is indicated. However, this system 
is a system used for fingerprint-proof nature or the improvement in paint adhesion, and after it 
processes a surface of metal like this invention, it is completely insufficient for the purpose as 
which high corrosion resistance and workability are required of corrosion resistance, moreover, 
although the finishing agent for structural steelworks containing the silane coupling agent which 
has a drainage system emulsion and the specific functional group which reacts is indicated by 
JP,1 0-6031 5,A, a rusr-proofer which the corrosion resistance demanded in this case comes out, 
has to a comparatively mild trial like a humidity cabinet test, and bears severe corrosion 
resistance like this invention is not compared in the point of corrosion resistance. From the 
above thing, development of a rustproofing agent which discovers corrosion resistance and 
processing adhesion with a thin film was desired. 

[0003] The PCM steel plate which the rustproofing agent to be used is a non chromate 
treatment agent, and was manufactured also about the PCM steel plate on the other hand using 
the conventional chromate treatment agent, and a PCM steel plate which discovers the 
processing adhesion more than an EQC and corrosion resistance were desired. 
[0004] 

[Problem(s) to be Solved by the Invention] The purpose of this invention offers the non clo mate 
metal finishing agent for PCM excellent in storage stability while it is suitable for a metal, 
especially galvanized steel sheets and can give workability and corrosion resistance excellent in 
the PCM steel plate excluding chromium. 
[0005] 
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[Means for Solving the Problem] The non clo mate metal finishing agent for PCM of this 
invention is characterized by using the (c) zirconium compound as zirconium ion for the (a) silane 
coupling agent and/or its hydrolysis condensate into metal finishing agent 11. by using 0.01 - 100 
g/l and (b) water^dispersion silica (solid content) into 0.05 - 100 g/l, and containing 0.01 - 50 g/l 
by using 0.01 - 50 g/l and/or a titanium compound-as titanium ion. 

[0006] Moreover, the non clo mate metal finishing agent for PCM of this invention may contain 
0.01 - 100 g/l for one or more sorts further chosen from sulfide ion, thiosulfuric-acid ion, 
persulfate ion, and triazine thiol compounds. 

[0007] Furthermore, the metal finishing approach of this invention is the metal finishing approach 
of the PCM steel plate characterized by carrying out surface treatment of the metallic-coating 
steel plate by the metal finishing agent of one of the above, and is the the best for the surface 
treatment of a zinc system covering steel plate. 

[0008] Moreover, the manufacture approach of the PCM steel plate of this invention is the 
manufacture approach of the PCM steel plate characterized by applying a non chromium primer 
and applying topcoat further, after carrying out surface treatment of the metallic-coating steel 
plate by the metal finishing agent of one of the above. 

[0009] In addition, the PCM steel plate of this invention is a PCM steel plate manufactured by 

the above-mentioned manufacture approach. 

[0010] 

[Embodiment of the Invention] A silane coupling agent and/or its hydrolysis condensate are 
included in the metal finishing agent of this invention as a silane compound which is one of the 
indispensable components. The hydrolysis condensate of a silane coupling agent uses a silane 
coupling agent as a raw material, and means the oligomer of the silane coupling agent which 
carried out the hydrolysis polymerization. 

[001 1] Although there is especially no limit as the above-mentioned silane coupling agent which 
can be used by this invention, as a desirable thing for example, : which can mention the following 
— vinyl methoxysilane and vinyltrimetoxysilane — A vinyl ethoxy silane, vinyltriethoxysilane, 3- 
aminopropyl triethoxysilane, 3-glycidoxypropyltrimetoxysilane, 3-methacryloxy propyl 
trimethoxysilane, 3-mercapto propyltrimethoxysilane, an N-(1, 3-dimethyl butylidene)-3- 
(triethoxy silyl)-1 -propane amine, N and N' bis[ - ] [3-(trimethoxysilyl) propyl] ethylenediamine, 
N-(beta-aminoethyl)-gamma-aminopropyl methyl dimethoxysilane, N-(beta-aminoethyl)-gamma- 
aminopropyl trimethoxysilane, gamma-aminopropyl trimethoxysilane, gamrha-aminopropyl 
triethoxysilane, Gamma-glycidoxypropyltrimetoxysilane, gamma-glycidoxy propyltriethoxysilane, 
gamma-glycidoxy propyl methyldimethoxysilane, 2-(3, 4-epoxycyclohexyl) ethyltrimethoxysilane, 
Gamma-methacryloxpropyl trimethoxy silane, gamma-methacryloxypropyl triethoxysilane, 
gamma-mercapto propyltrimethoxysilane, gamma-mercapto propyl triethoxysilane, N-[2- 
(vinylbenzylamino)ethyl]-3-aminopropyl trimethoxysilane. 

[0012] Especially a desirable silane coupling agent is vinyl methoxysilane, vinyl ethoxy silane, 3- 
aminopropyl triethoxysilane, 3-glycidoxypropyltrimetoxysilane, 3-methacryloxy-propyl- 
trimethoxysilane, 3-mercapto propyltrimethoxysilane, N-(1, 3-dimethyl butyl idene)-3-(triethoxy 
silyl)-1 -propane amine, N, and N' bis[ - ] [3-(trimethoxysilyl) propyl] ethylenediamine. These 
silane coupling agents may use one kind independently, or may use two or more kinds together. 
[0013] By this invention, the 0.01 -100g /of the above-mentioned silane compounds is preferably 
contained by the concentration of 0.05~25g/L I. in metal finishing agent 11. If the content of a 
silane compound becomes [I. ] in less than 0.01 g /, the improvement effectiveness in adhesion 
with corrosion resistance and a non chromium rust-proofing coating agent runs short, and if 100 
g/l is exceeded, the addition effectiveness will be saturated and it will become uneconomical. 
[0014] The surface-of-metal finishing agent of this invention contains a water-dispersion silica 
as an indispensable component. Especially as this water-dispersion silica, although not limited, 
there are few impurities, such as sodium, and the spherical silica and chain-like silica which is a 
weak alkali system, and an aluminum qualification silica are desirable. As a spherical silica, 
colloidal silica, such as "the Snow tex N" and the "Snow tex UP" (all are Nissan Chemical 
Industries, Ltd. make), Fumed silica, such as "Aerosil" (product made from Japanese Aerosil), 
can be mentioned. As a chain-like silica silica gels, such as "the Snow tex PS" (Nissan Chemical 
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Industries, Ltd. make), — as an aluminum qualification silica, the silica gel of marketing, such as 
"ADERAITO AT-20A" (Asahi Denka Kogyo K.K. make), can be used further. 

[001 5] The above-mentioned water-dispersion silica is preferably contained by the concentration 
of 0.5 - 60 g/l 0.05 to 100 g/l by solid content in metal finishing agent 11. If the effectiveness of 
the corrosion-resistant improvement by less than 0.05 g/l in the content of a water-dispersion 
silica runs short and 100 g/l is exceeded, the corrosion-resistant improvement effectiveness will 
not be seen but the bath stability of a metal finishing agent will fall conversely. 
[0016] In the metal finishing agent of this invention, a zirconium compound and/or a titanium 
compound are further contained as an indispensable component. As an example of a zirconium 
compound, carbonic acid zirconyl ammonium, a zircon hydrofluoric acid, zircon ammonium 
fluoride, a zircon potassium fluoride, a zircon sodium fluoride, zirconium acetylacetpnato, a 
zirconium butoxide 1-butanol solution, zirconium n-propoxide, etc. are mentioned. As an example 
of a titanium compound, titanium hydrofluoric-acid, titanium ammonium fluoride, titanium oxalate 
potassium, titanium isopropoxide, titanic-acid isopropyl, titanium ethoxide, and titanium 2-ethyl- 
1-hexano RATO, titanic-acid tetra-isopropyl, titanic-acid tetra-n-butyl, a titanium potassium 
fluoride, a titanium sodium fluoride, etc. are mentioned. The above-mentioned compound may be 
used independently or may use two or more sorts together. 

[0017] The above-mentioned zirconium compound and/or the titanium compound are contained 
by the concentration of 0.05-5g/l. preferably [I. ] 0.01 -50g /as an amount of a zirconium or 
titanium in metal finishing agent 11. of this invention, respectively. If the content of the above- 
mentioned compound becomes less than 0.01 g/l, respectively, corrosion resistance will become 
inadequate, if 50 g/l is exceeded, the improvement effectiveness of processing adhesion will not 
be seen but bath stability will fall conversely. 

[0018] In the metal finishing agent of this invention, corrosion resistance can be raised by adding 
one or more sorts for the compound chosen from the group of a sulfide, a thiosulfuric-acid 
compound, a persulfuric acid compound, and triazine thiol compounds further. 
[0019] As a sulfide, a sodium sulfide, an ammonium sulfide, manganese sulphide, a molybdenum 
sulfide, an iron sulfide, sulfuration vanadium, etc. are mentioned as an example. As a thiosulfuric- 
acid compound, ammonium persulfate, sodium persulfate, potassium persulfate, etc. can be 
mentioned as an example as an example as a persulfuric acid compound with which ammonium 
thiosulfate, a sodium thiosulfate, potassium thiosulfate, etc. are mentioned. 
[0020] As triazine thiol compounds, 2,4,6-trimercapto-S-triazine, 2-dibutylamino -4, 6- 
dimercapto-S—triazine, and 2,4,6-trimercapto-S-triazine-mono-Na salt, 2,4,6-trimercapto-S- 
triazine-3 Na salt, the 2~aniline -4, 6-dimercapto-S-^triazine, 2-ARININO -4, 6-dimercapto-S- 
triazine-mono-Na salt, etc. can be mentioned as an example. These compounds may use one 
kind independently, or may use two or more kinds together. 

[0021] The content of the above-mentioned compound in the metal finishing agent of this 
invention is preferably contained by the concentration of 0.1 - 10 g/l 0.01 to 100 g/l in metal 
finishing agent 11. of this invention as sulfide ion, thiosulfuric-acid ion, persulfate ion, and a 
triazine compound. If a content is less than 0.01 g/l, the corrosion resistance improvement 
effectiveness is not accepted and 100 g/l is exceeded, the corrosion resistance improvement 
effectiveness saturates and is uneconomical. 

[0022] Moreover, the component of further others may be blended with the metal finishing agent 
of this invention. As such a component, a tannic acid or its salt, phytic acid or its salt, and 
aquosity resin can be mentioned, aquosity resin — carrying out — acrylic resin, urethane resin, 
an epoxy resin, an ethylene acrylic copolymer, phenol resin, polyester resin, polyacrylic acid, etc. 
can be used. Moreover, when using aquosity resin, the film formation nature is raised, and an 
organic solvent may be used in order to form a more uniform and smooth paint film. 
[0023] The above-mentioned metal finishing agent of this invention is used as a finishing agent of 
metallic-coating steel plates, such as a zinc system galvanized steel sheet, an aluminum system 
galvanized steel sheet, and a tin system galvanized steel sheet. As the operation, i.e., surface 
treatment approach, of this finishing agent, you may be the approach of applying the above- 
mentioned metal finishing agent to a coated object, and drying a coated object after spreading, 
and may be the approach of heating a coated object beforehand, applying the metal finishing 
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agent of that account this invention of Gokami, using remaining heat and drying. 

[0024] the above-mentioned desiccation conditions — the above — in any case, it is 2 seconds 

- 5 minutes at room temperature -250 degree C. If 250 degrees C is exceeded, adhesion and 
corrosion resistance will serve as a defect. It is made to dry for [ 5 seconds - ] 2 minutes at 40- 
180 degrees C preferably. 

[0025] As for the coverage of the above-mentioned metalizing agent, in the metal finishing 
approach of this invention, it is desirable that they are two or more 0.1 mg/m in desiccation coat 
coating weight. By less than two 0.1 mg/m, the rust-proofing force runs short of coat weight. 
Since it is uneconomical as a PCM paint substrate and inconvenient also to paint on the other 
hand if there is too much coat weight, it is 0.5 - 500 mg/m2 more preferably. Furthermore, it is 1 

- 250 mg/m2 preferably. 

[0026] In the metal finishing approach of this invention, especially the method of application of 
the above-mentioned metal finishing agent is not limited, but can be applied by the roll coat 
currently generally used, the shower coat, the spray, immersion, brush coating, etc. Moreover, 
the steel materials used as the object processed are the the best for processing of the metallic- 
coating steel plate for PCM, especially a galvanized steel sheet. 

[0027] The manufacture approach of the PCM steel plate of this invention carries out metal 
finishing for a metallic-coating steel plate by the above-mentioned metal finishing agent, and are 
desiccation and the approach of subsequently applying topcoat for a non clo mate primer after 
spreading desiccation. 

[0028] As the above-mentioned non clo mate primer, all the primers that do not use the rust 
preventive pigment of a clo mate system during combination of a primer can be used. A desirable 
primer has the desirable primer (V/P pigment primer) which used the vanadium acid system rust 
preventive pigment and the phosphoric-acid system rust preventive pigment. 
[0029] As for the spreading thickness of the above-mentioned primer, it is desirable that it is 1- 
20 micrometers in desiccation thickness. If it is less than 1 micrometer, and corrosion resistance 
will fall and 20 micrometers will be exceeded on the other hand, processing adhesion will fall. 
Metal skin temperature can make the baking desiccation conditions of the above-mentioned non 
clo mate primer 10 seconds - 5 minutes at 150-250 degrees C. 

[0030] Moreover, it is not limited especially as the above-mentioned topcoat, but all the usual 
topcoats for PCM can be used. 

[0031] Especially the method of application of the above-mentioned non clo mate primer and 
topcoat is not limited, but can use the roll coat generally used, a shower coat, an air spray, 
airless spray, immersion, etc. 
[0032] 

[Example] Although an example explains this invention to a detail more concretely hereafter, this 
invention is not limited to the following examples. 

[0033] Add 1.5g of Sila-Ace S-330 (gamma-aminopropyl triethoxysilane; Chisso Corp. make) to 
11. of example 1 pure water, and it agitates for 5 minutes at a room temperature. 0.5g (water- 
dispersion silica; Nissan Chemical Industries, Ltd. make) of Snow tex N is added. Subsequently, 
churning during 5 minutes, Furthermore, JIRUKOZORU AC-7 (carbonic acid zirconyl ammonium; 
first rare element company make) was agitated for addition 5 minutes so that it might be set to 
0.02g with zirconium ion, and the non clo mate metal finishing agent for PCM was obtained. The 
obtained metal finishing agent is degreased with an alkali cleaner (surfboard cleaner 155; Nippon 
Paint Co., Ltd. make). It applies so that it may become the dry commercial melting galvanized 
steel sheet (Japanese test panel company make; 70x150x0.4mm) by bar coating-machine #3 and 
may become 20 mg/m2 by desiccation coat weight. With the metal skin temperature of 60 
degrees C, the non chromium primer of V/P pigment content after desiccation was applied so 
that desiccation thickness might be set to 5 micrometers by bar coating-machine #16, and it 
dried with the metal skin temperature of 215 degrees C. Furthermore, as topcoat, applied the 
flexible coat 1060 (polyester system top coat; Nippon Paint Co., Ltd. make) so that desiccation 
thickness might be set to 15 micrometers by bar coating-machine #36, and it was made to dry 
with the metal skin temperature of 230 degrees C, and the test panel was obtained. The bending 
adhesion of the obtained test panel, corrosion resistance, coin scratch nature, and bath stability 
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of a metal finishing agent were performed according to the following evaluation approach, and the 
result was indicated to Table 1. 

[0034] The metal finishing agent was adjusted like the example 1 except having changed, as 
examples 2-6, the example 1 of a comparison, 2 silane coupling agents, a water-dispersion silica, 
and the class and concentration of a zirconium compound were indicated to Table 1, 
respectively. Evaluation of creation, these test panels, and a metal finishing bath was performed 
for the test panel like the example 1 using these metal finishing agents. The obtained result was 
indicated to Table 1. 

[0035] It replaced with the example of comparison 3 metal-finishing agent, and the result 
obtained by performing creation and evaluation in the test panel was indicated to Table 1 like the 
example 1 except having used having applied and dried so that chromium coating weight might 
serve as 20 mg/m2 in a commercial spreading mold chromate treatment agent (resin content 
type), and a clo mate content primer (strontium chromate pigment content primer). 
[0036] 
[Table 1] 
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[0037] The metal finishing agent was prepared like the example 1 except having changed, as the 
class and concentration of an example 7-12 silane coupling agents, a water-dispersion silica, a 
zirconium compound, and a sulfur content compound were indicated to Table 2. Using these 
metal finishing agents, except having changed the test panel into production and having changed 
the salt fog time amount of a corrosion resistance test for these test panels like the example 1, 
in 500 hours, the same evaluation as an example 1 was performed, and the obtained result was 
indicated to Table 2. 
[0038] 
[Table 2] 
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[0039] In addition, the silane coupling agent used in the above-mentioned tables 1 and 2, a 
water-dispersion silica, a zirconium compound, a titanium compound, and a sulfur content 
compound are the following commercial items. 
[Silane coupling agent] 

1: Sila-Ace S-330 (gamma-aminopropyl triethoxysilane; Chisso Corp. make) 

2: Sila-Ace SO-510 (gamma-glycidoxypropyltrimetoxysilane; Chisso Corp. make) 

3: Sila-Ace S810 (gamma-mercapto propyltrimethoxysilane; Chisso Corp. make) 

4: Sila-Ace S-340 (N-(1, 3-dimethyl butylidene)-3-(TORIE ibis silyl)-1 -propane amine; the 

Chisso company make), [water-dispersion silica] 

1: Snow tex N (Nissan Chemical Industries, Ltd. make) 

2: Snow tex O (Nissan Chemical Industries, Ltd. make) 

[Zirconium compound] 

1: JIRUKOZORU AC-7 (carbonic acid zirconyl ammonium; first rare element company make) 
2: Zircon ammonium fluoride (reagent) 
3: Zircon hydrofluoric acid (reagent) 
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4: Titanium hydrofluoric acid (reagent) 

5: Titanium ammonium fluoride (reagent) 

[Sulfur compound] 

1: Ammonium sulfide (reagent) 

2: Ammonium persulfate (reagent) 

3: Ammonium thiosulfate (reagent) 

4: Triazine thiol (Santee oar N-1; Sankyo Kasei Co., Ltd. make) 

[0040] The <evaluation approach> In the above-mentioned examples 1-13 and the examples 1-3 
of a comparison, evaluation of bending adhesion, corrosion resistance, coin scratch nature, and 
bath stability was performed based on the following approaches and valuation bases. 
[0041] 180-degree bending processing (0TT processing) of the test panel was carried out under 
the environment of 20 degrees C of bending adhesion (primary adhesion), without inserting a SU 
**-sir in between, tape exfoliation of the bending processing section was carried out 3 times, the 
exfoliation degree was observed with the magnifier 20 times, and the following criteria estimated, 
five point: — crack-less four point: — the whole processing section surface — crack 3 point: — 
a stripped plane product — 20%, with following 2 point [ of the processing section ]: — a stripped 
plane product — 20% or more of the processing section, and a less than 80% one-point:stripped 
plane product — 80% or more of the processing section [0042] (Secondary adhesion) It was 
processed by having bent like the primary adherence test, and the same criteria estimated what 
left the test panel indoors after 2-hour immersion in the boiling water for 24 hours. 
[0043] A cross cut is put into a corrosion-resistant (cut section) test panel, and it is JIS Z 2317. 
The blister width of face of cut section one side after 360 hours (examples 1-6, examples 1-3 of 
a comparison) and a 500-hour (examples 7-13) trial was measured, and the following criteria 
estimated the based salt spray test. 

Five points: Swell and, for 1mm or more and less than 3mm two-point:blister width of face, 3mm 
or more and less than 5mm one-point:blister width of face are [ width of face / 0mm four 
point:blister width of face / 3less than per mm:blister width of face ] 5mm or more [0044]. (End 
face) The same criteria as the cut section estimated the blister width of face from the upper 
weld flash end face after performing the salt spray test based on JIS Z 2317 for a test panel for 
360 hours. 

[0045] The following criteria estimated the part which attached the scratch blemish by 1kg of 
loads with the coin scratch nature coin scratch circuit tester. 

five point: — the exposure product of a primer has no exposure of a base less than 10% — the 
exposure product of a 4 pointprimer at 10% or more and less than 70% Base exposure-less 3 
points: For the exposure product of 70% or more and a less than [ base exposure product 30% ] 2 
pointprimer, 70% or more, 30% or more of base exposure products, and the exposure product of a 
less than [ 70% ] 1 pointprimer are [ the exposure product of a primer ] 70% or more and 70% or 
more of base exposure products [0046]. The gelation after storing bath stability metal finishing 
liquid in a 40-degree C incubator for 30 days, and the condition of precipitate were observed, 
and it evaluated in accordance with the following criteria. 

O : [0047] in which x:gelation in which gelation and precipitate are not accepted, or precipitate is 
accepted As shown in Tables 1 and 2, the non chromate treatment PCM steel plate which the 
metalizing agent of this invention excels [ steel plate ] in storage stability, and was manufactured 
by this invention approach showed the processing adhesion and corrosion resistance which 
excelled more than the chromate treatment PCM steel plate and the EQC. 
[0048] 

[Effect of the Invention] The non clo mate metal finishing agent for PCM of this invention 
contains silane coupling agent and/or its hydrolysis condensate, water-dispersion silica, and 
zirconium compound/and a titanium compound. This metal finishing agent is excellent in storage 
stability while it is suitable for a metal, especially galvanized steel sheets and can give workability 
and corrosion resistance excellent in the PCM steel plate excluding chromium. 
[0049] Moreover, the corrosion resistance superior to the PCM steel plate using the 
conventional clo mate content rustproofing agent and the workability more than equivalent was 
able to be given by using this metal finishing agent for the manufacture approach of a non clo 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/06/06 



JP,2001-240979,A [DETAILED DESCRIPTION] 



8/8 ^— v 



mate PCM steel plate. 

[0050] When the metal finishing agent of this invention contains a silane coupling agent, as for 
this, the reactant part of a silane coupling agent is considered that corrosion resistance is 
excellent in combining with organic coating of a non clo mate primer with which it joins to a 
coated object surface of metal together strongly by meta-siloxane association, and the organic 
nature part of a hydrophobic group is applied on it strongly, and raising adhesion. Moreover, it is 
thought that a water-dispersion silica is raising organic coating of a primer with which the silanol 
group which exists in a silica front face is applied on it, and the adhesion of a surface of metal 
while it discovers barrier nature to a corrosive ion or moisture and carries out corrosion control, 
when a silica particle adsorbs and arranges on a coated object front face. Zirconium ion is 
considered to raise corrosion resistance, adhesion, and also coin scratch nature by a zirconium's 
serving as a cross linking agent of the primer applied on it, and raising the crosslinking density of 
organic coating, while raising corrosion resistance by forming the coat of a zirconium dioxide in a 
surface of metal. Moreover, it is thought that a sulfur content compound raises corrosion 
resistance by passivating a surface of metal. 

[0051] Since the PCM steel plate obtained by this invention has the outstanding workability and 
corrosion resistance, it can be widely used for industrial products, such as home electronics, a 
computer related equipment, building materials, and an automobile. 



[Translation done.] 
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